A method for the synchronization of cultured cells with aphidicolin: application to the large-scale synchronization of L1210 cells and the study of the cell cycle regulation of thymidylate synthase and dihydrofolate reductase.
The DNA polymerase alpha inhibitor, aphidicolin, was employed to synchronize large-scale suspension cultures (10(9) cells) of murine L1210 leukemia cells. On the basis of the doubling time and cell cycle distribution for logarithmically growing L1210 cells, a synchronization protocol was devised involving a temporal sequence of two 12-h exposures to aphidicolin, separated by an 6-h interval in drug-free medium. After the second aphidicolin treatment, resuspension of cells into drug-free medium resulted in the rapid onset of DNA synthesis as assessed by [3H]thymidine incorporation and DNA fluorescence with flow cytometry. By 6 h after aphidicolin removal, the cells progressed into the G2-M phase and cell division was initiated. DNA synthesis was minimal during this time and remained low through 9 h when the majority of the cells were in G1 phase. Only low levels of cytotoxicity were observed when L1210 cells were treated with aphidicolin in this fashion. The levels of both thymidylate synthase and dihydrofolate reductase were relatively constant during cell cycle transit, following release from the aphidicolin blockade. Similarly, the levels of the corresponding mRNA transcripts for these enzymes, measured by Northern blot hybridizations, remained essentially unchanged through most of the cell cycle, increasing approximately twofold only as the cells entered G1 phase. Whereas intracellular dihydrofolate reductase catalytic activity was relatively unchanged throughout the cell cycle, as reflected in the metabolism of [3H]folic acid to reduced folate forms, a marked increase in in situ thymidylate synthase activity occurred during S phase that was tightly linked to the rate of DNA synthesis.(ABSTRACT TRUNCATED AT 250 WORDS)